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PROBLEM TO BE SOLVED: To provide a driving method 
that finds the most suitable accumulation time quickly. 
SOLUTION: In a MOS type sensor having multiple pixels, 
after all of the multiple pixels are reset at the same time, 
signals are outputted one by one from the multiple 
pixels. The driving method of this MOS type sensor is 
characterized in that period of time between the time 
when the multiple pixels are reset and the time just 
before they output a saturated signal shall be an 
accumulation time. 
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(54) l&W<D£ffl MOSS!-fe>D-*J;r/-5-©K»*S 

(57) 

h&ufci*a»e>, miEa»©H*!», iafnbfc«-»s:m 

t5MO Sit Vif-coffifi^aitfSttifcSftS. 




ftffi2 0 0 1-339640 



ft **«iai& i 4-* LT*3 9 , 

IWIEJfcttHfc*-?-©— JWey-fey hffl h7 

**»e>«*tui^-r * w i t -r smo s si* >-y- 

Jtufey -fey HSrLfc«**>t>. tME»#$ix*.iEJlS<0« » 

t ^#sti: ■* smo s aa-t >-y-<7? mm^, 

-C*5 0, te^rosmi* 



2 i 

tixts <9 , 

SftlEy-fey hffl Ky^-^^^coy-^S^-t L< IS K u- 

HulEftf*95©1tS:<0®^©±TS:I^Btlcy -ir 5- KLfc 
10 ixfcU^©{f-§-^ai73L, 

*LT*3 9 , 

saiay-fe-y h/B h7^#©y- h*nm*. y-fe^h 
Miey-t-y hffl h7^^^wy-^STt l< 14 ku 

[eIS§roA73i«^(-^gE$ix-C*5'9 , ttMUty hftij^i 

s-r 5 w t z&m t tsMo sit comment, 

HMEy-fey hm hfy^^roy-^^tKiJl-^ 
-f >ig^©-^(4 % BtrE7tm^m^^fi.O ? *tffEff 
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WE y ir 2/ h £ L fc«p^ b . *ffE»K £ ftfc!®!! <7>7tm 
fi^Pflcoffitcf^-r 8 - <fc S:«f» tt5MOSSt>t 
7 ] ft#3S 3 *qf 6 <m ^fta* l *SI-*5 

^t^MO ss-fe^^Klh^o 20 
0] SMCMOl*!:tt^MOSat 

fS**l«lHlK4:*:*UTi3 9 , 

me y -fey hffi h7^*©y-^t l< j* ku 

[1***1 1 l] ff*ili 0K:fc^-C, 
^bfS^Srffl^-rs r. t ^icbt^MOSity 40 

[ff*ill 2] »fft»^«»(DIii*S:«-f5MOS§B-fe 
«fE#«***^<&— miEy-fey hffl 

ttriEy -fey hffl F7>^^^- Haw*, y-feyh 50 



Wffi*«^«!Bc^i®SI^±"CS:ll]B#^ y-feyh Lfc 
WE y -fey h£LfcB#^<b> S9E«tR$nfc®*OfS-§- 

3] »«(FR(w*ft^H*Sr*-t-5MOSa!-fe 
SuE®*fi. fttt^lkSH^ y ir y h/B h7>^?i 
flfTE5t«^lftlS^cO-*-<D«^tt, mffiytjyhfflh7 

BuEy-fey h/JJ h7^^^- HJB^tt, 

myt7 h7^^^y-^ti<ij:K^ 

[flMWl 4] «««|5«w««[<Z>iB*S:#-r5MOSa!-fr 

ttEjtmse**^*©— s-^m^-w:, me y "fey hm 
wiayty hm h7^^^-hsm y-feyh 

fJEy -fey hffl hy^^y^SHKIi Ku 

>r ^a^^-^ii, WE^tmaESiK^xwwrEfi-Js-iia 
mmzmmztirtoio , 

«rE»»«0**©«*«)±T*rn*lcy-fey hit 
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^T<5 r t 4rtt«tt5MOSft>t, 
fSflrii*Eltt4:«r*UT*5 0, 

mjfsy ir>> KJB y^^©y-^tL< 

Itmmi 7] l 2 75SB*:q(i 6 0^fW>l so 

lc!E*Ol!fJlEMO SSHr >-*-«rJBi^5 n <b Sr«F»i:i-S 40 

[»*«2 0] If #51 l Tbmtn #51 l 8<o^i*ixd»i« 
icl&tf ofltrlEMO SSHr JB^S - £ trWKfcr* 

[»#* 2 1 ] W#JS 1 7bS» #*S 1 8 (Ol *1"*LJ&» 1 II 
KEftOilWEMO Sffl-fe >**rffl^a r t «r*MR4: 

[0 0 0 1 ] 

[*«©lit5ai»lf] MOSSiryf so 



ioctU'-rcoiZK^ii^SSi-Oo <£ 9 SSffllcte, MOSS 
[0 0 0 2] 

[0 0 0 3] ^v^/u^/t^;* yX\±, << vHr> 
[0 0 0 4] r:ixfe<oiii«tt*.|i»)«t*-ci4^ -Y^-v 5 

jlfcLSrJUtTl^c 01^1^^ ho^^^ : 1997.7.1 
4 : pi 19 (tfffiL^IIOSfflHft:***^ ■ fiffiMAftS 

■3E**rfrV\ MOS h^^^^^iCjioT^^nTt^ 
[0 0 0 5] Si\ MOSgir>^tf>«H&j;:o 

[0 0 0 6] MOSMir^i^Offi^HtJ^^ LTIt 4 

[0 0 0 7] H3{C, ^s/^-fe>-1^(^*3tt*iil*O0 

ix, Ku^y*?l:W:, «*tti*»303iSfiajts*iTV^ 
5 0 7* K304T?f4, 3t««»3ftSfffciXS. 
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C*8li"5 0 ^IT, y-h«»»302*»J»LT, * 
-Y K304O«W*(i»tB*j|»303S:a LTlf^ttS LT 

[0008] ^^^y-irytm ^-r^^fflh^v-v 5 

301 LT, 7* h^V^-- K304cr>ttffir 

fc«*fcLTtt*ttrt\ -t LT, 7* h^V*— K304 
li, ^Y^fffl h7>S***301oy — **^C*ttS 

-K304<D*« («flf-*«ttftif) *sSC*>o-CL*5. 

7* h^-f K304<D*lffiS:aEii"J-, 
h^*-K304<Z>«»*R^ffl't-rfc*SttJ*ftV\ t 

[0009] a*, H*oft»tt, ittr^, fc 

*«B#Pflti, ^-COlX-eB CI: U4lthtf ft 5>ft 
V\ iot, yir^hti, lttri:, ^L<(i, II* 

^ftoT<£ 0 iot, »«*IHtt£fT<D 

BBfreq&Li^ iat5^»iSft5^^i:ft^o r 

co«t 5ftfpj*^ttfcstmift>, wawtcn, 

[0 0 10] T^^TMz^i^H*©***: L-Ctt, 
^ft^-f ^fc§ o IEDM95 : pl7(CM0S Image Sensor 
s, Electronic Camera On a Chip), &>£ VM2IEDM97 : p 
201 (CMOS Image Sensors - Recent Advances and Devic 
e Scaling Considerations) Ttt, V it V ¥4 K 
9« 7* YV— HfflftifOH3ll«riti:»ft«rlH^LT^ 
So ISSCC97 : pl80 (A 1/4 Inch 330k Square Pixel Pr 
ogressive Scan CMOS Active Pixel Image Sensor) ~C 

So o^«9, miR-tZ>m^b It, hT^v^^&te? 
•-fr-^ Sl*tt5»*ftifte:ovvT\ ifc^T^S. r 

«*ftfc<026Sfc5. JIEC-fe^^- : CM0S*>7^BB*JS 
3 : spJSclO¥2^2O0{ctt, CMOSMir >i^co^(co^ 

»^«*tm*-rs*t»aESifflftif(-ov^t, *-<r 
[ooii] *fc±<«fflSix-c^5T^^^y-fe>* 

7 Vv^^ fc 1 o(7>^^- h K"C 1 o£DHj*408 

r«St^^Y/rfea o 7* Y#4it— K404tf>P^ 
* */Uft»JJ8^ li««S2|!l|ft4 12^j»tt S N ^ 
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y-*Srm, «JW»409fc^>f sx^ffi h 9^^*401 

**401tf>y— h{S-»*402jSS**$ 
*u y-*$m;:te, ff*m^Sft403^SjgtsixT^ 

y Ml *»405C»ttSft-C^* o UHr^hfflh^Vv 5 
**407<7)y-X#H L £ ^MrF-tt, mJDS«409t«l 

[0012] mli Tir>-^cO^, -#<D{f -^£1^3*40 
3K:H\ lffi<7}B3R408^#T*ft< , ^<^®*^jgtS 
ixT^S, fztzL. ^7^ffih7^^411(t 1 
*O«*ffi^j»403^o#, HCttEiSlXT^S. 
^MT^ffl h7>'v ? ^^411^y— '<^T 
^«#»410*s*ttSiXTV^o ^7^fflh7>^ 
^411^y-^*^«h KU->T^*^«:, {t-^UJ*il*403i: 

^r^ffl«aia»4i3^»«stt'Cv^Sc 

[0 0 13] ®^408OS*Wft»J^tCot>Tai 

20 -<S 6 

[0014] tf, y-fey hffl h9>^^^407«r*a 

mm&mm 1 2 1 c sa* £ n ^ -r ^MwjBB^as «iRj»4 

09t«*CWJCoftdS5tt*|«cftO. «8K£ift»412tf>« 

m-z&mm,iiL 0 v-c*> 9 , mmmo$<Dmmznum<u.vd 

d-CfeS/cfe, 7^ h^V^— K404tJlfi, i£'WT*m 
JEdSiPtoSwir^ftSo J^S. 7* h^-f^-— K404O 
N^^^^*^com{t* s ««»409^«ffitc*-C3t« 

30 -fey h^>v ? ^^407^^*a^ffi(-'rSo i"« 

h^V^— K4O4^^^0e#^$nrt^^, 
og-rsicLyc^oT, «aR«ft409<39«{s*c*-e36«*n 

TV^fc'7^ h^V K404ON^^^^{RiJ^^mii 
^> *icior«*LfcmW* s JHHi:ftoT, 

h7>v ? ^^40lSr«ffl«JI(^5o * 
tlffl h 7 > ^406^^0 if-g-m^«l403^fS*^ 

40 [0015] fc£u «*#*H*3ix-rv*5>», ^>fr 

h7Vv ? ^^411t-t^, WSKdSjjffins «£ 51-ftott^ 
S 0 iot, tiflffi h 9 ^v^^^406i: ^>TT^ffl h 5 
Vi?^#411f4, v>^>^S. y-^7to!7lHl8tLt 

[0 0 16] 04T*fi, 7^- h^^-— K404CDP^-r^ 
50 io-CS^S. B4-CI4, jtmSEft^^WmaRJUiiW:, 
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9. ^rtOttfitttSmaffiOV-efcSo B4T 

[OOl7]HiC, HUT-ft, JttxHh?^ 
^407*Sj»«tSixr^5IEIft, o£«9> ttjR*409«. y 
tyF MttflM t fc A v \ y ir y h {MttJRj»(0« 
{414, 7* h^^— K404^fp3#lCio-C^fc>2)o B4 

407£^L"t\ y* h ^-T K404ON^^^yMI'J^ 

[00 18] 37* h?4Jr— K404*-y ± y hTZk ^ 
7* h *V Jr— K404(£ig'<>f T*«JES:*D 

K404<Orp]ttcJ:oT, *mK**^ffll«»»i: y-fey 

[0 0 19] H5i-*t>**W^V— ^7*n!7 

IUK<Ofiaj«r^-t- 0 H!5T^4, Nf^IF?^^^*: 

«{BfI««»503f-*i, mRmffiVdddS-^AbtL-CV^S. 

T ^flSl««i»504(C«:, S«tffi OV^ifeilt^ 
5o it*I^ hy ^**501O K ^*^ttii*0IMt 

as»503^sg«Esn, y-^ii^7^ih7^v? 

h 7 ^t?* *502<D V — *$r?-i4, T^iB!lttjRj6504 
tcg^E£;ftrCV>£ 0 '<>(7xm byl'i/7?502<DV t — 
bffi+lZLtt:, ^7^1fiVb^^bnxV^ 0 <fco 
'<<47xm h7 Vv?;**502K:i4, 'WT^mftLlb 
iK&So ^M7^ffl h7^**502f4, 

^^501^y- A**?-506fcfc*. tot, 
JfHffi F7 Vv?:**501<D<y— haS^lCte, A^ffiffiVin 

V ffi^«ffl:Vout4:/«CS 0 rcD^^o 
y-*y;*o E7El»OAa«JlJB«M:, Vout=Vin-Vbfcfc 

[0 0 2 0] E4^l25*Jt(S$-fryt*'fr, tg*Iffl 

T^ffi hy V^y>*411l4. 'WT*/B Vi^^^502 
{Cttfc-tZo *4 yfffl hy 40114, ^iitftffi 

t^^:ti5:^^*5o :7* h^*-— K404<£>N 

*tJ£1-5o «#dj;fcilM03tf>«ffl:(4, ttJ^mfiVout (if 
iUffi by>i?7?50\<D7 — *fSGL o£ 9 HJ^SrF-507 
<nmm {-^JSi-^o «JB»409(4, *i<Sfl!J«jBJS503tw 
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[0 0 2 1] fct, 18411*31 y* K4 
04C»N^^^/uftiJ5S^Offl;fa4:Vpdi L> /M7*«* 

^j»4030fl;ffiSrVouti: U ««SIM*412i>><>r 7*«l 
SJEi»413^«(£SrOVi:-r5 4:, Vout>Vpd-Vbi ft* 0 <t 
oT\ 7* h^Ti-— K404^Nf 1 ^^/MIiJS^^mi3:V 
pd^ffc-f Voutfc Sffcl" Z> r t tc* "9 , Vpdcog? 

10 5 0 

[0 0 2 2] B*409-eoflr ^*-f S 

h£U6(;L7jW- 0 *i\ y-fey h«*l»405SrlW»'t"5r 
V±y hm H9>"^^^407Sr»iitt1B«ci- 
5, t5t> 7t b^V^-— K404<&N^**/MM«^ 
omfi{4, tt«»409^«ffi-C*>5tt««t£Vdd(c4T-3E 
l^ti5 0 M*^y-fe y h sns. 

ib. y-fery hfllflr*405S:fW»-rsr klz£ , y-fey 

hffl h7>^^^407Sr^ii^tci-5 o ^(om. y 
* vy^ K404^3t^ffi#t^tLT^5 1, ytfem^ 

7*h^t- K404<ON^^^yw«J5B : f-0«{S36S|S< 
Slfc^tt^fcafr, 7* h^>T*— K404«)N*--t*^ 

^— K404^N^^^yH|iJiS^(7)li;fif4, tTL, 

[0 0 2 3] -t IT, fc585jki;i;fc3tvt\ ffl h 

30 ^>v ? ^^401^r^ibtffi^LT, ^^-h^^"— K404 

hffi h9^^^407Sr3iatftffi^LT7^ h^d— 
K404S:y-fers/ h U n«<0«iffSr«l <9 il LTV>< . 
[0 0 2 4] fc/cL. fcL, *Hr^K5v^*dsj»lt$lx 

y^ h^t- K404CDN^* 
^/HI'J^omfi:i4, ^St-fc< ^A,©T-r^o L/b^ 
L x y* btfJOr— ¥A^A<Dn^^^^m^(OWSL 

40 f4, y* b¥4*- b'm^p^^^Mnmi- , 0*9 

««*W»412O*{t±0ffi<tt5wi:f4ttv^ ^^/c 
3S^*dSfiBJt$nT^5t, ^^-h^^-K404 

ifA/4fAHtt<*0, ««a!|«ft4120«tt*-Cfi<45 

tafDfSt, 7* b^sf*— K404ON^-^r^ffl!l 

50 L^l^9CLt, Hjf^^^S^S^fcSc 
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[ 0 0 2 5 ] ~ CT\ mm^V±y h£tlXt>b. is^r 
*fctt, **«MBfcfc*5. »a«FlBolH, 
T^ft, ft *«fc»*o'C< So «X.tf, 3£^3ttf>4§ 

[0 0 2 6 ] H6li, Wfffi 1 fi^ifrfr^ov^XiE^T 
Idoi^T*^*, *<D»ftii»1IJ\ Bi*<o{t*tt, it? 

yht, Hrrtli:tTot^<M^fc5p t^*, 

<<%^tf\£, a*oT<5c .tor, *st#nutt^ffo 

[0 0 2 7] £/c> U^409T*(i, X^^/^ffih^^i/ 
^40l£^iI#;*i^LT. 7* Ytfjit— K404d*6flT 

N^-Y^jiswrn+n. mmm h9>^*406©y— h 
7* h^>r*-K404ott« (««fjwittftir) tc 

[0 0 2 8] HSI408TW h 7 v 5 * ^ Cot >T 

M^LTV>5^^^5 (JIECir^ :CM0S#>7<£>B! 
IgJIM : ¥tfcl0¥2^20l3 :p9.Elll#HD 0 &tc. Jiffi 

«aS«409titffiffl h9>^**406S:««U *i 
M/S h7>v^*406£;*^ jx^ffl h^v^^OlSrjS 
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h7>^*:*406£igjSU h 5:^**406 4: ft 

%'thfimo3zmwt^x\,^m'&i>hz> asscc97 : P is 

0 : A 1/4 Inch 330k Square Pixel Progressive Scan 
CMOSActive Pixel Image Sensor) e 
[0 0 2 9] £X±, :ixjt'll MOSSir^ifi^oV^ 

[0 0 3 0] , CCDatVtlj:, CCDt(7)lf^ 

[0 0 3 1] 7U-^MCCDI1 gftffi 

[0 0 3 2] ^y^7-fyfiS^CCD|j:, §*^<!: 

ttm t tit ^^e^ffl ccd c-^ 

g*»i:CCDffl36S»lltLTt^5fc», {f-^S^4 1 l-> 

.tot, «»teai*ic3tttflRWLfc**-cfc, wi 

[0 0 3 3] CCDSt^J/t^ h^^-f ^ >^ 
t> MOSlt yf^»fti:tt*ftS. MOSSHr>1f 
40 O^li, lfS^o, fcSiMi, 1 fr^o. M^^^if 

S^fc^ o ^co$£*, ±BHiHt?, y ir y h£2x£*-< ^ 
>?km j rr*\titl-tZ>2<< ^ V^ii, Pmr-fcSp J:o 
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[0034] ccDltyftii 53tffl-c*a 

S:tt*arr.i:HHl**v\ tOfcfe, CCDSt>t 

[0 0 3 5] Bgxi/^ f>u-^^ : 1998. 12 . 14 (no. 73 
2) : p47 ia^Jd^^lRji^jRSrWSx^^ 10 

*mCCD) , 0gxi,^ hn^^^ : 1995.4.24(no.6 
34) : pl59 (^y3yffl*>7lRlltCCDSt) tClf± N 

ccDS!-fevi»-©^sc*sjia^snTv^5 B egx^ h 

n = : 1992.9.14 : p261 (*f£l£^lC JL£@{«§^ 
lf^^7^018¥) fctt, MOSltyttCCD 

[0 0 3 61 W:, 3t«*i)Kc4f«:fT5-fe^«(cov^ 
X, 3£-<£o CCD^irV-^irMOSSi-fe 

>-*-rf±, **j*»t^*4*v\ anna, PNM^^^-h^ 

-Y*— KSrJB^T, *S:««(caBlfc-r5. Affile, PI 20 
NSO^tJ-— K, r^^^^^ai^^-— h\ npn*t£> 

[0 0 3 7] ir>ihcoii^Kp°o(^ov>T, 5£-< 

/cm, -t©*«:K*i:S»'&ftif*s«)5. Euro Display 
99:p203 (X-ray Detectors based on Amorphous Silico 
n Active Matrix) X\$, t «9 , X£S£r 

IEDM 98 : p21 (amorphous silicon tft x-ray ima 
ge sensors) Tfi, 7*yV7r^v'J = ^S:fflV^R* 
b-z>X35V, AM-LCD99:p45 (real-time imaging flat p 
anal x-ray detector) "CIL 7 it V ^> & 9 $ £r^^ 
Ti^^i-&[:o^t, «££*vc^£ 0 40 
[0 0 3 8] ftC, CCDi^MOSl^W^-^ 

[0 0 3 9] 7*^^ WfW>70S^, 
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LX. «3fcB#raSrWSS L7t 9 Ltt>5 0 x v^/i-*^ 

[0 0 4 0] **^-*-<a»*tt. <WB03fc«3&SflJ 

RI*ap*siE«- l 0 0%*f£ Ltfc, -f ^-vHr^lHcA 

[0 0 4 1] 

«Tffi«ttdSfc5 0 fifni-titf, 7* h?^*— K404<£>N 
tt*»5wi:J&sffi*ttv\, tot, ** S 3*<-Ct, fi&fP 

So 

[0 0 4 2] L*»L*36Sfe, Li-*T5 

7* f^t- K404^N^-^^/wty^om{4 

[0 0 4 3] tot, **3l»r^»*-Cttt!fP*i", ^ 

[0044] z-x\ Mcmtewmmmzm^zittb^ 

1rZ> 0 

[0 0 4 5] CCDStyf^ K^ffiL*^i— 
cot 5{-^SttTV^< 0 iot, B*ft(cy-ir^ 
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[0 0 4 6] gJi±o*ft*a-c, fessa^mic 

[0 0 4 7] gioj: 5 ii^(^i«r«Tl:^tc H7 
[0 0 4 8] :: <z>*«b* BO £ Ji, o f j- £ M , $1\ 1 

[0 0 4 9] Z<D&1-Vt±, 3(HjC0Kt?lS^^fToT^ 
Id, 2 0 + 1 5 + 8 = 4 3 t*^ #<OWMt 

[0050] roi^i^ ccDSt^n-i^^ttt, 
[0 0 5 1 ] mSTte, {S*^®fpL^ 

[0 0 5 2] g]9{C, H*409-C(O{S-^^>f ? V^-T — 

fete , «jW»409^«ffit? £> 5 MMMfcVddfc * "C*« S 
***ii#tte(-i-5 0 tOS, 7^- f^t- K404iC so 
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3t3SSBBJH"S<XTl^5 t , h^V^-— K404ONf -v 

K404ONf- + *yHW«8?-Oftffit>fc* 9{&< fco 

Otfilt fc< £A,ffi< ft^ 0 
[0 0 5 3] -r IT, fc5B*^i-*3^T. ^-Y j'f ffl h 
7>^^^401«r#ii«*8JCL-C, K404 

[0054] ::t\ M^^7^-h^t-K 

- K404 <o comfett, [U9d^i-£ 5 

[0 0 5 5] ±fE!S3l5«»OBM/Kfc#fc 
[0 0 5 6] 

iot, MOSSt>tS:fflv^:il:t5o M 
ositytii, 7V^yt3/h-7>^»ast 

[0 0 5 7] *H!«-Ctt, 7 >^ 

[0 0 5 8] -co J: 5fcf*tfT»tt£fT 9 wirfci 9, *S 
WflBt?*a*»ai»IB*: JLolta r i <fc b 

[0059] rr.T% 5i#<z>»fftt«i, 

[0 0 6 0] Sffli$ra?rfx.T, n»a»b«**:awrt- 
Z>tztb<Djj&:b LTtt, *coJ:9^i-5o *-f, MOS 

^<5o. ^sv^^il^T^o{f^-^^^ttiLrv^< 0 -rs 

[0 0 6 1 ] r^iptc, MOSityf^iiilr- 
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[0062] ut\z, *ii*wo*/*«r*i\ 

A^?iS^tc»J0E$nT*3«9, te*tty-fey hfllttKMlC: 
»«£*i,r*5!^ «ffi»«Woa»<Oiij*<o±-CSrHJ«r 
fcy-fcyhLfcfl, l»1E»«W^liI*S:WJ>:»RLT, 
iS^£ti^®i^ff^ft^1-3 :^M^t^MO 20 

[ 0 0 6 3] *J!i«Wrt:JiE**«w j: or, 

5MO S Sir ytOfiJStfcot, 

flHWMilBi»i:«:*Uri3 0, WIE^maE**^^-* 

L<ttKW^«?-«c:«jBE**Lr*5 9, {fc^^-is, 

*«ie«*^««TO«wje«$ixr*5 9, tuisy-^^h 
t^me«#it«iH]a<oA^«^fc*«*ixri3f9, te* 

[0 0 6 4] *K*Mll±E«rii(cJ:or, flMkffiictt 40 

BtrlBB*t*. ftmSEijl*^ y -fey hffl h^Vv*** t 
ft»li«lHlKi:«:*Lr*5 9, HuEftS^SUSf^O— 

3t«*»*^«*««jc»jtt$nr*5 0, Mrey-feyh 

t/WIEft^itWlHlKOA^^JcSjaSixrfe!?, fe* so 
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liy-tr^ M»j«aai»wS5«sixrs3 9, 
tt©iif*©±r*ra«rtry-fes' hLfc», SuE«»«tf> 

[0065] a»B8Wtt±Eii!riitc±or, 

«^«l§]»fc«:*rLr*3!9. ffiEft*2E**^tf>-;fr 

Suisy -fey hffl h7^^^y-^«ft 
L<(iKKy»:gM$ntfc^ 
*«*jft*^«ftWifcl*i»*ixr*5 0, iWEy-tyh 

S^£nr*5«9, IMEDty hffl h7^^^oy-^S 

I/WE»*it«iaBOA*«-?^*«SlxrS3 0 , te^r 
»y*y h««Wilc:»«SixrJ35, WE»««o« 
»(Oiif*^rSrrai*^y-fey KLfc«, S9E»«ffitf> 

WEy iry hS:Lfcl*36»6. HufSStR;* titz w m<n%n 

[0066] *JB«Wii±E«*i-±or, ft{feffiiw« 
R©i*«r*t6MOSfi-byt©Bi*6t*>oT, 

«#i«BlHlBt«rWLr*5D, ll«E*«t***^^-JSr 

3tm«»*^«*««^«aSixr*5f9, IWey-feyh 

ftt<iiKWyS^-*(t i»E#;«£** J ?-X 
WttEW^JtMiaBOA^SB^^SttSiirSs «9 , ffi^ 
ttytyhilliii:J(«SiiT*J5, fflEftttAaUK 

RoBr*^r«riw*«cy-fey hLfc«, itffE*«fflG> 

[0 0 6 7] 2M«8Wf4±E«*tJ:or, t?ft-C5 

«t$nrmE««»*cAWi-53to*-e, *fca^ss« 

03t«r«9E»«SBi-fl8»Lr, ll&E*«B#ftlOffi£K£ 
[0 0 6 8] #«BMtt±E«ri«cJ:or, Huie«l<£Sl$ 
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[0 0 6 9] ttMfllUtHljftCio-C, lfflE¥8N* 

[0 0 7 0] *gI3g SB (4±E«fiS<; let -=> t\ «4fegR(::& 
3&<aii*£#r5MOS®-fci'f--c , &o-c\ guEUKl 

(4, WEy-fey hffl h7V^?©V- ^S^-t>U< IS 10 

**?4MUMiM£ttR * nr*s 19 , m& y -t y h m v ? 

< 14 K W i'SSH^-^tt. DMEftWasiW^XWWHB 

fs-g^iBiaKsroA^ui^-^s&Btsnr*?!), te;*? 14 y -t 

[0 0 7 1] *P^?^l±±fE«^(^J;oT, HufE«^S|5 

[0072] *m¥£wn±mmmz.£'ox. mm.mz.rn 
twi^^tsMosstyft-foox^ wsssmm 

(4, ffiriay-ts' hffi h7^^©y- ^tt< 14 

*©^TS:RH»t y -fe y h tfrEft&SE©®?!! & 

WBOSfcLT, WR**t*:W*©flr-9'*rW*L, MEy 

fttSMO SS-fc Six*. 

[0 0 7 3] *«*W«c±E«j«^J:oT, 
^CCOa^Sr#1-5MOSM-fe>-y-T-fooT, fj|E®^ 

14, itIIEy-fes/ hffi K7>^^^coy— ^ffli^-t L< (4 

\?i"Offi*[zmi(££tixte>o , te^rossT-tt, Ttm^ 
r*5 0. tsFiay-fey hffl h^^^oy-^ti so 
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y h««W»(=a«Sii-C*JO, SuE«&SG<7>&i!c<oiIJ 

^t^^icytj/ utt, ffiEffi&a$<£>iii££ 

u>«*#<afp-rsiiS£ 

MO SS-t>-y->i s *«S^5o 
10 0 7 4] *H»W»4±E«J*lw±o-C. AfttBictt 

(4, Ttm^msff^ t!)tyl>ffll>7 * k ft#-*U*B 

14, SuEy -fey hJB h7>^**<£»y-;*4SHF-t> L< 14 
KM v»^S8BtStt-C*i9. fife*©*?-!*, *«£ 

&m*mm$miz.&jfc £ nr *5 0 , strE y -t ^ h m v ? 
^^^fco^-vm^i-i., y-fey bmm^-mcmwizti 

XteV. ilE!)t-7 hffl l-T^v^^y-^SB^fcL 

< 14 K u-T ^SSs^-cD— ^r|4, HuE3t^^l!?^S.U ! S5E 

Sl^-CSrl^^liy-fes' Mtt, iitlE«&SG©iijlSi£ 
«i»:SJ?LT. il^^nfciii^roffi-^-^ai^L, SSEy 

^i*»*ti-SMOSS!-feV!>-i6»ifttt$lx5. 
[0 0 7 5] *Il?^tt±E«^(ao-C, JS^SCtc^ 
fgcroSiH^-rSMOS^-fev-f-T-foo-C, stiEiii^ 
(4, %nX&m*k Dtyhfflh? V-^^ ^ 

(4, SfTEy-fey hffl h7^^©y- ^» : ft>U<l4 

mm*mmwmizmifc&tix& (9, itneDty^ffl^ 
r*3"9, iwey-fey bffl h7^^roy-^SftL 

< (4 K u-f ^iffi^W— *(4. fJE7tm^m^^S.O ? SiE 
m<D±XZffimc])±iy h Lfcm, huE«^^<oH^^ 

Ttm^iftis^rov^ix^i o^fp-r5B#*-i?<7>^ra 

[0 0 7 6] *««6MH:±E«fiJt«iJ:o-C, «^#-eK 

t5:t SrUlttSMO SSt>tA!gft$tl,5 0 
[0 0 7 7] *JR«M«t_hE»J«*; ioT, itiEffi^gp 
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So 

[0 0 7 8] *H«IRH:JilE«lJ«^J:oT, tfHE»»B* 
[ 0 0 7 9] 

P ^ * /MWJflB^ IttSSSS 1 1 2 i £ > Nf-t 
^vMR'Jffi^lt, «»if«lE!ttl06OA*«*fcS»£ft 10 

^i:KKy«m «Kftl092:ft«iMWiaKl06 
[0 0 8 0] h7 Vv^^iOK y-fe 20 

[00 8 1] #3b\ ft IMtrtIie]S§106t;i, 1 o<D h 7 > 

[0 0 8 2] S#ttfc»fm, »T<oi5^45o * 

fS#ffl*»103^UlASjxS. 
[0 0 8 3] Bl^"f J: 5 *ftfri;:;bfco 

[0 0 8 4] Si^Tn^otf), ^t, lffgiCjH 40 
9, 2frB, 3frBt, ^^rtyiti>< n 
[0 0 8 5] ft*3, Lt, HTB*»b«**:tUAi- 

[0 0 8 6] VIRBtPlDM:. JtyMti»6, 

ffjMBtosrfclw. */o*< r tic 
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[0 0 8 7] tztzL, ZZWV&rWMLmz&^Xtti. 

[0 0 8 8] ifTB-eou*ft*ltf4, **f/h*V\ <■ 

45c Stic, fT«*^*#<**i, aa*«***{b 

[0 0 8 9] HlO^b, mff lO« *«-*3i-t5*«l*IB 

[0090] *<r>mz. mi%<Dffimz'rtz_&^\ tztz 
[0091] *mm<Ditmfc. moss^^^ 

[0 0 9 2] KffflMkffK:, WRItSix 

[0 0 9 3] Jfc*3. MO SSHr>"tM?te, ^^i^ir 

[oo94] ^\ ift^wmti?ffl&£?Lz>m&i*, 

[3t*«] [*«SWl]*^, «32(c»t&[sIIS«:*«b, 

R5c(CEM*Jxfc»«»11053ftS*>-5. -t LT, 
m<W- Ht^iH^y-fey K»flri»*rBtli't-*fc»©JIB 
■blBIS^. »«SB1105<O&**ciB«Six-Ct^. EllT* 

■§-^iEi()[eissii07ds*rffifjiciaa$4 v vrv>5o 
[0095] ^tt, aMft»iio5<^±«i^tt, 

ii02dSE«*ix-cv^ o ft -^^v^ofcA,^ 

*^^/u*— yu K&«*«afflEIKll02iD±(ctt, (I# 

m*»fflB»ia*iioi3jsE«*ixTv^6 0 flr»aA*ffl 
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iEKjERllOlli, ~B#6«jfc«#$nrv>fc«-S-Sr, 

02t«*Hl*j|6fflK»ia»ii0liicJ: 9. Welti* Six 
T<311^£, ^{Cffii-ml^, ±g*ILTV^ 0 iot, 

£*x5:: fcj&s#*\ 

[0 0 9 6] «-a5^0[a]5glEl^^i-c *1\ 2 & 

5c^i2JiJ^tlTV^*^1105^4 3 ^^> ffliLt, i 10 
fTj^JBBiRAlH]Kll08O|siKBI«:. Hl2l£**"f. 012 
-eti. P^^r+^ffly "fey hffi h7V^^^1207, P^" 

«fflH9^^^i206, jt****^ *t 

tt*W*7* h^-f;*— K1204) ^b1ffJ&£ixT^& 0 
h^*— Kl204T?tt, P^ + ^HM^mMK* 

206<O^— h*^KIHK£iVCl^5. !ltyhfflh7> 

12070^— KM^tJltt, iff g y-fey h«*»120 
StfttittSix, y-^«ft K^^ftt, j?Jlt« 20 
j»1209i:i9*Bffl h 7 > * 1206GD^- hSWciSS!* 

ii. itTgy- h«#*1202ie*«£ix, y-**^ 
KK^fll J?iJ@«jRj»12094:ii(effl h7>^ 
* 1206t£jg»i$iXT^5o JtMSffl h^^^^^l206<^y 
-*aSH-i KWvSfH jyiJB{t*ffl*»1203i:^ 

[o o 9 7] mi2-ete, y -fey hm v?>v*z\2vi 

^|g¥p««T*»{^-r5r <kMfc!^ ^ h^V^"- K12 

[0 0 9 8] ^^T y^FS h7>^^120li:oPTtt, 
j W i «HNtl209 k h7^^ 1206OKK-iaB 

b^^^^^l206O^(ClSSLTt*t5^l\ tf;U 
^1201i^, j?«J 209 tiSBffl h^>-v^^l206 

[0 0 9 9] ±g*Iffl h9^*#1206l£OVvCH:, BI12 

ffl F7^^I^-itty-77^o'70?gt L so 
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fc5 Q o*«9, JUttU:* 0i2^[ElKiai-*3^T, JfWffl 

[0 10 0] ^rT\ P^ir*A>S!<0iMBJB F7>y^ 
* 4rfflv^fci*(OiaK«rt^— «SrHl3lc*i- 0 Ul2 i <D 
Si^ti, *f*I/B h7>^**l306O®tttf s P^*A'!g 

t-e*>5o h7>^^^CPft^H^fflv^ 
/*-<T;*/H h^^v?^^ fcP^ + *^S!«:/H^ 

UtEitUTV^o Hl3^*i"itTJ^JS**aSlH]ttll08 
te, N^-t^/W^y-fey hffl h^>^^^1307, N^ir* 
y^S^-Y jx^-ffl h9>^**130K P^^SMSffl 

hT^^^^i306, jtma**^ c:m 

h^V*— K1304) a»fe*fifcSixT^5o 
07<O>r— iff S y -fey h«-§-iS6l305dSj*3Bt 

Six, y-x*?i Kwy*m jWitttWii 
iff sy- hfflr#i»i302(c»jK*ix, y-^fi h> 

f j7Ug*fl(aE2Hftl312j:Jttlffi V9**J* 

^1306^^$ixT^§ o ±g*I^ h7>^^^1306<^y 
— ^M-^i KKy»(l jWB«*ta^j»1303i^ 
y^-ffl h7^^^1301J-»tt*ix-Cl^o 

1310^«M*4x, y-^*fi:KK^m j^JI 
ft ffi^jSIl 303 1 1 309{cS^g $ frX V > S o 

[0 10 1] il3tU y-fey hffl h?>>i/X*l301 

yt^hi^^, y-h-y-^raffi 

dS|S?d1H*"Ci!)f^i-5wttC3i9, 7^- h^^-Kl3 

04«r+^(c3cm-et^v\ t7t^oT, yt5/hfflh7 

[0 10 2] El3t?«. ^-T y^JB h^>-^^1301^ 
ovarii, j^Jl«jRS2pj»1312tit«ffi h7>^^ 
1306<^ra«ciSgL, ^^o, N^ir^^SSrffiv^^S 
*LV\ L^^L, p^-y*/Ht-efc»flFi-*fc», P^-^ 
*/^ffl-Cfc*fottV^L, jWg«*m^i»1303tlt«ffl 

h 7 > v 1 ^ ^ 1306OraiCiEB IT t«to*V \ fcfc L, 
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* 1301(4, j J'J B ««*2Mftl309tli«ffl h 7 >-v?* * 
1306tf>Mi::K«U ^o, N^**A>S!«:ffli^5tf>* s H 

* tt\ 

[0 10 3] rcJ9j:9(c, Hl2i:Bll3tH:«i"5i:»*> 

ft h 7 7th^Vt-K<7)fa^^^t) 
S4ot< 5 0 
[0 10 4] H)12T^4, Vy^i/*?\2Q\b 

bm^£#W&LTl>£ e B13TW:* yffflh7^ 
^^1301t y-fey hffl h7Vv?^^1307COH*tC, 1* 

[0 10 5] /^T^fflEIKll03t*^y/u*— 
^K&fi*teS;BIIIKll02©*35»^ l?"J#^[e]Sg£: L 
j?iJ@J15aa5lU5Sll09<OlHl5SIl$r, BUf^i". 

^^tN^-Y^/wffl^fts. mi4x*(4, s<>(Txms< 

«^1410#SffltS*u y-**?-* K^y»tt, 
jMB«»W*a»1403i««»l(i«1412«^»«SnTV^ 

h 7^*^4141114, Gmxtoytmrn h?>&**t 

ffl 1*9 VS^** 1413<D^- hJa^iwfi, fe^f^HH 
y-^S^-i: KW^JB^tt, JJUBflW 
m*j»1403i:*W**1415Jc:ft«S^Tt^a fe^ffl h 
7>v^*t4, {f#ffl^J^1403^m&Sr^S*:1415iw 

9^^#14l4tatJiJ^aN((Urt>J:v\ Affi»l4l5 
(4, (ESffl h7^^#14l3i:ma[*Wftl412lC«tt$ 

n-ci^ 0 *w**i4i5o««tt, flr-»m*ii»i40336>fe 
h7>^;**i4i6<&<y— hSB^t*. ^ygcSfs-s-^1417 

154:«aK*JM»1412^*«SixTl^5. 1&mm h7>^ 
141614, «*ffl*j|»1403O»ffi«:Affir**1415tCA 
;^1-£fui-, ^ot^ AffirS*i4i5i-fc*oTv^« 

[0 10 6] fc*3 s T^-n^ . ■f f v ? ^yWf^*^[EJK J ^ 
*t*{B;«lH]»ft if r. * RrtE-CfcSo 

[0 10 7] ^LT, ^ftnSS*1415i*j(*ai^3j»1420O 
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(4, AW**l4l5i:»ll*ai*j|Rl420(c»j|**ix, h 
j?iJB*»aiRSI1418^SEaSix5o 

»»»^i»141836saKSn, *»i«ffih7>^?14 
19#«il#ffiicft££:, £ffiS*1415<Dm{££ftmti* 
»l420(O«ffi*s*L<ft5e ^^SI, *ffir**l4l5ii: 

*aLTv^«***»ffl*»i420(ctti*-t-5r tt>m 

£9, *»ffl*j»1420«c«**ffi*Lfct*o«ffidS» 
*Sr£ttTL*5 0 ^wT\ a^tb^l420iw{f^-^£tS 
*J*m;*j*1420O«ffi«\ feSlfitC 
«3»{kLfttttLfiftbftv\ au-ett, *«£aj*»i420 
ir«8RaJpi»l4l20lB{J:, *»5tyhfflh?^# 
1422£IS^LT^£o -t IT, *<& !J ir y h ffl h 7 V 
^^1422CO>!f- h*7-Kltt\ J?ll*»!)ty h*&1421 
«^TP5 0 ^Lt, j^Jg*»SftiM]418£ra 
«-T-5Hui-, jWS*»ytj' hSftl42lSraltRU ft&t- 
20 Ui^*1420O«ffi^«KX2li»1412O«tt(c:^ffl{ki- 
5 0 jMB*»»R»1418«:iBftU 
J&1420I;:, ^^ftl415lC^SLTV>7t{f^-^tti^i- 

[0 10 8] *«*aj^S6l420iwffi*SixSft^-tt, 

-t<73fc«><0 [§]&<!: LT, B\5\Z % JH»g|S[e]2g 

lllO^SKSr^-r-.'ft-S-SrifWi-SSBt LTtt, ftJF 
30 &tU4\ k*<o& o ftEIK"Ct ftkffi 

¥ftiHiss«fiat it, y-^^^-n !7iEis§^^-r 0 mis 

104-OA^(4. *j|»tB>jj|»1502ift5 o S^faB^J^lSO 

2ici4, i?ijB^bnn(-, it^tti^snso ^<om^- 

fc, *»Ul^*i«ffl[ElKll04^J:oT, ^(ctH 

ligfRittiitsffi h7 vv?x*i504<£> k w^a^tt, mas 
i»i506^««sn, y-**$m4. m^ffi^tft5 0 ft 

^i4, *»ai*ii«ffl^r^fli*ii»i505 4:»«*n 
[0109] mi6ic, Pft^ioi^^y- 

(4, «jR»4:«ai*i|ll*Sra(cL-Cl^r tTffcS. ft 
^£^1602(4, »»m*HMiftftit*ffl H9>^* 

16040^— h*^-jw»jBEsn«. *»a***iisiJtii*B 

so ffl h 7 > v?^ ? 1604(D K U-Y ^^14, SagS*Sftl607 
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^ag^i KW>*m «aW»1606i:*l»ttl*if«lPl 
5o *H*m***iffl/<>fT^ft*lftl605O«ffitt, 

1505^ t*, MdS**S 0 
[0 1 1 0] iai5tH116T*fi, y — *7*u I7[a]Sg£r 1 

[0 111] y-hfS*j»«KBiaBll06^y'feiy hit 

[0112] VtfrftLfc*frotii<n*<<( S ^*f*f-\ 

^— Mt**tt. lfTB^brafc^+^LTV^,, tW 
ili, U-DffBtattU -t^iW-s ifirB&SiRU 
fttc. (i + l)tTSSril^LT^< e fit, SS^fi 1 ^ 
T^^r^>-L7cb, St/PC Iff Ba»&**-*>U [r] 

[0113] h*n-c*»b, Mi** 

^>m % His. i;oT, »«i»|IBttfTrilc*4o 

[oii4] Ei4(^*t5fi-^<o^>r ^ v^^-r 

T N iff hff*»as«#$ftTV^W£a**: 

^y£feffifi*»1417£iIiRU tt«fflh7>^^1416 
*r*a*«^i-6. «HiHt**1414«:»W-*- 

«r**i4i5(c:ai*sns. 

[0 115] itTg^T^H^^f-g-Sr, 
^*1415IC*SI *il*ffi*i*1420K:#M<Z>«*fc 
m^ttS*L-C^< 0 te^**1414j&s#a4Ri-*oTJ&» 

j»fflffi»[iIBll01«cJ:9, £?"J£**-^>L-ClKo * 
i\ l^iJgcDft^y-fe y h^iliRU WDtyhfl 
h9^^^1422*-*a«HilC U *l*ffl;tt*1420*r« 
iBS2|fi«6l4120«fir(cS3^k-r5 e *<fc«\ l^iJg<^S 
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ttaft*1418fraftU *l*a*UH h9>^;**1419«: 
*a«tt»-U lWBO*W**14150ftflr*r*«»a* 
»l420l;:ffl2>1-5. ofl:, 2 yij a y -fe 5/ hSft*: 
B*?U *»y-fey hffl h^^v ? ^^l422^2»a^l!ii3 
U S^ffl^l420^m^£m^l4l2(OSa{-^{bi- 
Oo 2WB<0*»a*U»14l8*:a«U *KS 

IRJB h7^^^l4l9€r«ii^iCL, 2J0S©A«« 
*l415O(S*S:*»ffl*ilftl420(ctti*i-5, r^ti, 

10 »»y-t!y nntaiRU *»y-ts/ h« 

1422SrWattHUC L> *J»ai*»6l420S:«aRS2|l«ll4l2 

£S«U K7^^^1419Sr*atttt*c 
U j JU S O*W**1415<Ofll»«r*»Ui*j|»1420«cUl 

^ji-5o o|'c, o + D^JB^S^y hi*£SiR 

U ***y -fej/ b^>^** 1422£«il#figl::U 

S^ffi^^i42o^m?iss^i4i2^mffi(c^{t:i-5o 

0+l)MB^**a«»1418S:aiRL, 
iRffl h7>^^^l419Sr3fa4ft«6lcb, (j+DMB^* 

20 w**i4i5^flr#**i»ffl*a8i42oiwai*-*-5, -t^s 

fc«»li. *»a**l*BffllHlKll04^i««Sn. ^-ffl 
[0 116] W:, i+miy-KlWiRSn 

5 0 -r^^:, ifTay- h«*j»^a«stLfcotra« 

30 [0 117] ^Tfe^BSff ^Jltl^i^ 

Ul*«-^ (*J»ttl*H*BffllHlKll0436»feoHl^) 

[oiis] *-f. it? B^e>offi^flr#«:. 

d»ofci1-S 0 ^coii^, St/, ltTB36»bfS**rffi* 
40 L"CV^< 0 fit, 2 0@(^i%^-tliLB#Omfi : @(^il^ 

[oii9] j^±c7> £ 5 ttwrii*^ «t o . aa^vsi 
[0 12 0] *a*»an*iBicK*t, iiS^ 

50 ?^i" 0 
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[0121] $1% mnkmi2<D\B\&iz&rtz>*'< ^ > 
%-&mj3-rz?<< ^v^ii, »**o <toT, *ffB#m 

[0122] SH4«C*5tt5fS^^-f ^ V^-y— h 
[0 12 3] rOiSK* y-fey h«*|»«:«HI|li-S^ 

[0124] 4fbfEl2, MO SlT^r^f ^ir 

^U-ris, 9 -fey h • ^^^^S!^ffiL^pjfg-e 

#«*Mtt*fflL#a**fc«>* "TUB* 4*. C 

[0 12 5] 4*5, MOSl/^r>/tyt(:io^T 

tt, JtyUm, ltTBO«**:ffl*i-*l*IB«r 
3&»b, Iff BOflr*«:U*-r5l*IB<7>PI«rt:, MO S M 
[0 12 6] 4*5, *mse*4 4fSrtT5-fe>"9-«H-ov> 

my**— h\ VByh*-s!^*-K, mm<D7 

*h = y^^, *^HSfflOir>-^4^t<kv\ * 

[0127] rMT^t#tJ:9^ ftfl;^**^ 

[0 12 8] 4*5, **lt«'Ctt, W** s 2lfe5c*cE« 
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[0 12 9] Kff»«{w*5^T, *9 

ffUSraffli-ixtf, *ii4»a[l*IHSr, fSCtlf J ? , <, 
10 £oit5: tdsm**J: 5tw43o ^tt, 

[0130] [HJfiffy2]HJ60ijir*fi, KfTJMfcoWK 

::m KfT«Mfc*>«K ±B(-^*&-43tdSfiaitStL 

[0 13 1] L36»L4*S6>, ttfK EHS4 4!\ 1 
£15* A/ ifWJ tf:U 43fc#SB 

[0 13 2] i^j:5/j:S^ll <fr*0>?TK:*3^"t\ M 
5IC4-5. 

[oi33] *iii£CTo i 5 iz* nnmmc^^x. * 

tastes. wOJ: 5 4JWffiSrtt^Si5»-fr. 

t*K«^ow^i^«wj6^4^^«e>, iEmtzm& 

[0 13 4] tzx\ -t<©«4*&, SHR^K*»5« 
«*:fflv^-C, ^-r^ff»ft^ff9 0 rcos^^, ^®{^ 
^*9-4*3&s-b>^^HR*tSixSr fc^46. 9 

4#^{-*3v^-c, mocox ?T#^-^«-r-5fs#fii 

dSSoffv^WSrtt^sa-frl^s 3tEl@(75nff B<^^ 

[0 13 5] ffitc, ME^ftdse^Igffi^ffl^TWff* 

f$ra£Ts2£:-rSo 
[0 13 6] tU ii^co^^i^^^^m^l^:, V9[ 
50 0#Pflli, Ts2tc|3:^L-Cffi^^fi 1 5(7D^iV\ L^^L, 
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[0 13 7] Z(D£ o m&& v )WMv>?'<yiz.£o 

«*IB-ei!J|llcJlolt5ri:36Sttl*5. 
[0138] tHJS^iJ 3 ] HJ&tf'J 1 , Hffi^J 2 -eii, PtfT 

2 t gACll^bt^r^^^^c 
[0 13 9] m22^f X BStOrfTB^fc s tr 

[0 14 0] Z(Dm<Dm^^^ $ Mi, &tf> 

[0 1 4 1] B*a»&«#asffl*£ix5 4:#, 1 ff#P3 

tt, «*Ul*»fflBibliliSll0l"t?o«»4:M«IL-C, * 

its MLTfcibft^. 
[0 14 2] ffi^ffl*i»ffllBib[sIKllOlT^iSJgSrftiJffli 

5 C 

[0 14 3] ftl^-hlf^^^rt^LT, r + 1 
tTBJ^&BJAU ^(D^i^r + 2?TBi&>ibffi;*>U • • 
• t^ig-fo -t It, s^B*Tffi^Lfc<7)*>li, s 

ffi^r^o "t LTx r + miC^^rt^L, • • • 4 

[0 14 4] fm*-*W#IHa s tk* 
CS<<CoT^<o sfTBi-effl^Ufc^)*,. *fcrff 

[0 14 5] rtf><fc 5^y—h«*il»«:M«-rSfc»J- 

hit *»mm»fE}Kno6iz&\,^T^ ^*d©®» 

[0 14 6] ~(7}i 9 ic, gii:jl^ 5 &til^oO 
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[0 14 7] *:^J£CTcdJ: Kfr»«l-*5t^'C, * 

[0 14 8] tZX\ H23(C, BmiCfi^JfLotfT, 
ffi«[*:tt**5»'&<0«S:iaS:^-f. 023(A) IS, ±zn 
10 ?>afcBtfe^ 023(B) li, (WffiH-CfcSo B3HiE^J2 
301^fc9, r^ic, fc< £^BX#ES$ixT^ 
S« »«fc-T?#5*«tt, H*EM23O10>£«*-C*>5, 

20 tt&nT^5«#j;i#LTtT5. 

[0 14 9] ftfc, *itt«:tt*BiS»fi\ SttODflaSS 

[0 15 0] r^ip^i^ Loitbnxv>5 

40 «il«*ffi»mj:i-« a 

[0 15 1] ^ITi^SftSrfirH, 7*Y1f^* 

3R5J: 5^*5- 
[0 15 2] [HJ£«4]*R*W<0ir^Sr. TFT 

§2 6 ~IH 2 9*fflPTR^t5o 
so [0153] *i\ H 2 6 (A) \Z7jk-t X 0 ^f? 7s 
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S«2 0 0±(CT±feSS2 0 1^300 nmWf^CM 
t5 0 **»«-CttT*Bt2 0 1 4: LT£{MMb3l*fll 

*^a*I4S: l 0 ^ 2 5 w t % i L < i 4 
fc. TJftW 2 o i r t tt#abT* 

5, DLC (^t^>K7>f^^-^) H2r!£tfT 
[0154] &{cTittJBl2 0 1 CO±{C 5 0 nm<DJf:£CD 

0—100 nm(OfS-efcn«6Po 
[0 15 5] -t LT, ^<7)^f(^J:«9^ B B B R^^^ 

y >-y fcv^S) 2 0 2 erMt^o ^©Sla 

if-*^fflv>/-ci^~if-T^-/^ B B B {t:S, ftftftZm 

[0 15 6] ft 23, *»j|sffi|-cttilft*ticjpxufc^u^ 
if— 7fc£/8l^a s , SlTfcoT 

[0 15 7] *^JT(^ B s B fSiI*TFT 

[0158] fc*3, *^«8iES:iSj*'rs4:*o*>s y -t 30 
5/ h^^^^^(7)^ttjl^^ B B B K^il"e^L. 

[015 9]*!:, B2 6 (B) d^iTi /^ B B B K 
1^12 0 2±(;KlkiiKt*^5«iK2 0 3£i 3 

0nmWffS{:Mt5. I(Z)S$(j:1 0 0-2 0 0n 

m (#* L<fil30~170nm) OjEffl-Cil^li & 40 

wO««Bt2 0 3^^fe^^D-r^>^(C^ s B B ff^fiI 

*Mt»:/9;*^K»$n*^J: 5*-i-Sfc»i:, *#ft 

[0 16 0] ^Lt, ^(D±{:i/^^ F-7^^204 
a, 204b, 204c fcJBJfiS U {£HSg 2 0 3 ^1 
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z-xy-o (ph 3 ) lit^XTig 
it^xVK-tvmffliv jytixio»at 

oms/cm 3 0^-e^D-r5c K*#tt SrfT 5 >f *" 

[0 16 1] w^XSJcJ:9JBfiR$n5ngi^3W»«* 
(b) 2 0 5 a, 2 0 5 bCll nI^7cf^2X 
10 16 - 5X10 19 atoms/cm 3 MtXWfcli 5 X 1 0 17 
- 5 X 1 0 18 atoms/cm 3 ) (Dm&XS^tlZ «fc 9 (C K— 

[0162] StKl, 13 2 6 (c) 9 ftH ■ 

2 0 3, U^F7^^ 2 0 4 a> 2 0 4 b, 2 0 4 c 

m:*v-e u — if— fttafiBtt (u— *f-T~— AO icj:^ 

[0 16 3] ft£>, If— #KJ:5*tt4fe7C*a> 

9*§£i4, S4EOHJRH**r%*LT4 5 0-5 5 Ota 

[0164] 9 nl^«»9« (b) 20 

5 a, 2 0 5 b BP*>. niTNttW (b) 2 

0 5 a, 2 0 5 b(7)Hil^ftt5nS^ffi*5n*«:* 

[0165] #C<C, [H 2 6 (D) K*-*- ± 5 Cl, B B B « 

T, fitttJl <!: V ^ 5 ) 2 0 6-2 1 0*Mt5o 
[0166] *{^, HI 2 7 (A) (C^-f J: 3 (C, Stt* 
2 0 6-21 Otioty- h&ig*lR2 1 1 ZMtiZ-T 
5o hJtej»Ht2 1 1 t UTtt, 1 0-2 0 0 nm, 

ff* L< 14 5 0 — 1 50 nm<^j»$<DSg!fS:*tfJ6&IK 

[0167] 200~400n mffW^SIKS:^ 

fi£L> /<^-=y^Lty- Hi2 12~2 16S;I 



35 
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£ 0 ^OJ: 5 4*«i:t5 I ir-ey- hB»<OEi»fift 
[0 16 8] *fc, y- h«*tt*«<0*«B|-C»J«L 

[oi6 9] ft*WKtt, tvu^-^a (a l ) , ^> 

(Ta) , (Ti) , *y^r> (Mo) % 

(W) N ^uA (Cr) , ->!J=iV (S 

(ft*»!C(j:Mo-W^^ Mo -T a^^) , £ 

[0 17 0] *HS«m 3 0nmJ?(7)Ifc^y^ 
-t"> (WN) JKt, 3 7 0nmi?O^y^f> (W) 

[0 17 1] SfclOl*, <5^- hl^2 13, 2 16li 
■^H^iXnS^SE^ffiiSlc (b) 2 0 5 a, 2 0 5 bO- 30 

5 n r ©«4o 4^- HSil4ofcLD 

[0 17 2] jfcK, B2 7 (B) l^-fcfc h 
1®2 12-216 £r-^^ t U§£l*WlCnI^ 

^SnSnI»S« (c) 2 1 7-2 2 4(C(j:nl 
^SE^^B* (b) 205a. 2 0 5 bt7)l/2-l/l 

0 (ft*w*ctti/3 — 1/4) <om&T~!) >&mu£ 

4xS J: 5 t-WfflS-t-So 1x10 16 -5x1 40 

0 18 atoms/cm 3 (ASW^tt 3 X 1 0 17 — 3 X 1 0 18 ato 
ms/cm 3 ) <Dj&Jg.&ift& LV\ 
[0 17 3] Rt, 19 2 7 (C) {C^-Ti 9^, h 

Ii2l2, 2 14. 2 1 5 &wt$j&-eisi?x v-*^t? 

2 2 5 a- 2 2 5 cSrMU n S^*E»5c* (#3116 

ffi* (a) 2 2 6-2 3 3 trJ&gLlrZ. ::t't)7t^ 
9W>- (PHs) Srfflv^^-Y K — ^fe-C^uv 
m$L<F> y v^aSti 1 X 1 0 20 - 1 X 1 0 21 atoms/cm 3 
(ft*W«w(4 2 X 1 0 20 -5 x l 0 21 atoms/cm 3 ) t ft so 



5 i 9 (-i^gni^Oo 

[0 1 7 4] r^Iliaotnft^iTFTOy 
-^«**L<ttKU>r>«*ASjB fi gSix5. ?z It n 
ft^STFTt-it [212 7 (B) OXMT^^ScLfc 
nS#*&4*ig4s!c 2 1 7 , 2 1 8, 2 2 2, 2 2 3 SB 

feat, iojas*ifc«wsLDD««ift5, 

[01 75] 12 7 (D) l^TFi" <£ 9 uy^ 

h-r^^ 225a — 225c £&&^U SrfclZ U-^* h 
^^ 2 3 4 a, 2 3 4 beMt5 c * LT, p §!# 
tt»5c* (*3!li«tM:*py) SrSJliU iK»««i# 
nvSr-g-tf pffl^F*fi»*«2 3 5, 2 3 6fe»J*t5. 

::tii^7> (B2H6) firfflv^fc-r^-v' k— 

£93X10 20 - 3X10 21 atoms/cm 3 (ttScftiCte 5 
X 1 0 20 - 1 X 1 O 21 atoms/cm 3 ;) £ ft 5 «fc 5 l-** 

[0176] ft*5, ^^fiH* 2 3 5, 2 3 6 {CttgtlC 
1X10 20 -1X10 21 atoms/cm 3 y >35SjSJP 

nTV^fcnS^*E*ffi«tfi^icpS?(c:SteL, pi 

[0 17 7] ftl:, U^hv^^ 2 3 4 a, 2 3 4 b 
7— **T=— /wffi, 1- — - tf— T — — ^7t(l^> 

{z^^xmm^m^. 5 5o°c, 4mm<Dm%±m&ft 

9o 

[0 17 8] :©i##i«*9i*«All»t6: 
t 3 o ft if ft LTt LT^ 

Srffl<^b-e*>5o ^oT, ±Kf§ttfcxaKtett3«. 
a#H«4»0»*»*tt 1 P P mJ^T, »* L < tt 0 . 
1 p P mBTit5Ii*i4U\ 
[0179] JfctJL, H28 (A) td^-T ± 9 (C, III 
M«bRR2 3 7 «r»/fti-5. MS 1 IHRHftWK2 3 7 a 
Til, S*Sr*tfl6IWKS:*»'efflv^d\ ^OftM 
^W:aiR^ffl^nif6v\ flli5i^4 0 0 

nm— 1. 5 Aimi:i-n{ifi:V\ ^USSWT^i, 2 00 
n mm<D*ft,Wt1t£k*m<Z>±\Z. 8 0 0 n mff^Mfta* 

[0 18 0] 3— 1 0 0%<757k3R«r&tr#B« 

3 0 0-4 5 Ott*l - l 2^Ffl^MSSrffv^ 

**<b»a*rtT5. r^xattSRW^ajesnfc**^ 
[0181] ftfc, TKsRfkiaaii* 1 mmmmm 237 

S:*J«i"SIB(-AiXTfcAV\ EPt>, 2 0 0 nmf(?)I 
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m\ ^^tt^^) 8 0 0 nmf OgftS^l^ML 

[oi8 2] y- h««R2 i i&u<£iflmift 

HBS2 3 7^*tLT=^^^ h*— /i^SrJBfiKL, y — * 
Ka£ 2 3 8-2 4 2^ 2 4 3-2 4 7^ 

tejA-tZa *HJ£flsj-e(ir(?5«ffiSr, T i l 

OOnm, Ti^tfT^^'JAi^SOOnm, T 

1 Hi 5 0 nm^r^/^^^ftT*aS£JF^Lfc3S«3g^ 
SiiSl^-r5o Mil, iOSSKttl^, 

[0 18 3] ftiC, 5 0-5 0 0 nm (ftSWl:ii2 0 10 
0 — 3 0 0 nm) COjf! $ T» 1 '< y > 3 >JR 2 4 

8*r»rili-5. «Mt[iIi^r^-y 3 yl2 
4 8 £ LT3 0 0 nm»O*{MMfc£*«frfflV^S 0 r 

2 3 7tcaSJD$nfc7K*^TJB«!J^i£»i-5^:*, 3h* 20 

[0184] Rid, 128 (B) lZ7jki~£ 9 fc*8HttflB 
^&^SIR2JiniAlHI2 4 9«:»riM-5. **MMI£: 
LTtt#y >f U\ *9 7$K, U^K BCB (-< 

»2JiW«6«8l2 4 Qtt^aftOSSc-frV^saSvxO-C 1 , 

¥fittl:«^fc7^ U^s#*Lt\ *3BS«"tN4TF 

^t<(i2-4MiD) t-rnt^s^c 30 

[0 18 5] $2J|ffl«ttR2 4 9RXfmi'<ry 

3 yg2 4 8 Id >f£$S2 4 5^jg-f5 = 

J: 5^:?* h^-f K<D#y — K1S2 5 0&Mf$-t 

*y— K«ffi2 5 0 t 

[0 18 6] ^(C, ***^i-a#fi«g*R§:X;K 40 
*B6lcj*RLfc||fcA«*^>^u *«3C»«2 5 1 

*JHS«-ettaW*«B!i: ttf ^ 2 0 0 nmOlTO 

L, ry— K1S2 5 2Sr«*i-5. (12 8 (C) ) 
[0187] ID 2 9 (A) (C*"f ± 5 fc* 3 fiffl 

mmm 253 srjgriw-s. m smmt&mm 253^1 
-e**. *nmmx*te, »3jim&»R2 5 3tLxm 50 
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$0. 7 w mO*H $ KISrifiiilOBfiSlfc. 
[0 18 8] fcfc, K3nmfefKR2 5 31^ 7/-K 
t*2 5 2(C»1-£=o*^ h*-/HSr»J*U ir^lf 
fflB»2 5 4«r»riti-5. *«6«-CttT^ 5 = A* 
4M (lwt%<^*^ft£*LfcT/U5 = *AR) ft 3 
0 0 nm<0ff £t£®fi)c1-5 0 

[0 18 9] -9UTIU2 9 (B) K*-*" J: 3 fc*iS0> 

[0 19 0] 2 7 OiiiififflT F T, 2 7 1(j:^7f 
fflTFT, 2 7 2tt!lt5/hfflTFT, 2 7 3(^7 
^TFT, 2 7 4lifttfflTFTTfc5o 

[0191] *!M60!|T?W:, TFT 2 7 0 & l>V> 

Y7^fflTFT 2 7 3^nft^HTFTtfc»), * 

LDDi«2 8 1-2 8 4?rf lTl^ e ^jb-(7)LD 
D««2 8 1-2 8 4tt^- h*6«R2 1 1 SrMt-^L 
ty-htS2 12, 2 15tiiotV^V\ ±E* 
«BfflTFT2 7 0RU { ^7^TFT2 

7 314, y h * t y 7ftAtfi»S*5 : i: #t 

[0 19 2] 4fc*|gJ6ffiJT*tt, *-"f yffflTFT 2 7 
lTOtfflTFT 2 7 4^nff^STFTtfc 

2 8 3, 2 8 6 S:SLW5o <C*5 * L D DfiB*jc 2 8 
3, 2 8 6 hfitf 2 1 1 ^F,1i^Lt^- M 

1213, 2 16ilioTV^, 
[0 19 3] KW^«»«W:LDD««2 8 3, 
2 8 6«ITP50I1 ^^^ J ry7SA!:fi« 

5 0 Sfc, :^yfffl2 7lMMfflTFT2 7 

t»f?I««:KILt^|l\ ffiot, LDD?«2 

8 3, 2 8 6i^4(:y-Mffi2 13, 2l6<bS^t 

V— *WB»EI*Xf4y— hflr-S-lftBtSElBS: l 5 
V-2 0VTl»J«a^ **»WO»lffiTFT 

2 7 4W±!Ei^lt ^^^tyraA^i^ 

[0 1 9 4] *fc*HSE0iJTJ4, yty hffiTFT27 
2ttp^**A'S!TFT-C*>tK LDD*«Sr*rL"0> 

pft^iTFTit *y h^-^ y raAicj: 

TfcSo *fc, yty ffflTFT2 7 2^nft^H 
TFTT'fcottfi^o 

[0 19 5] K«±Jc»rii$ixfc*^XttE«S36» 
6 51 # B * ixfcMB^ t ^WflT t fc&^ 
= (7U^'>^/!J V h-^-^^z h : FP 
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40 



[0 19 6] ft*3, SOSffiUtt, HJg^ 1 3 
[0 19 7] 4*5, ^Sivli ^>St££ 

[0 19 8] [ltlS«5]*««M4:SliSLT»J«*n*: 

^J^tity, XS6#;*7, {rt'^jV* 

[0 19 9] 029(A)!*, e#ffl-fe>^*rfflV^fc^^ + 
•^2901Tfc9, i?>f-£B2902^£^ti> o tt*»9*fr*tt 
2903O±^^^r^^-2901^BEgi-5e **3H?>1H3\ 

#7*S«±fc, tftbmu, ffr*£*t-c^3. 

/hffi{k-eSS 0 BE*»9*t**2903(cfiBlt-rS*tt, K 

5 0 ytimtK MiMtmrnzxy^it-rz* x 20 

£[$2902 ^/BV>£ r t ^a5fe^ o 

[0 2 0 0] 029(B) tt, 029 (A) LT\ 
2907SrE«LfctO-C*« 0 VtfrR9*L^W&i:1:>"9' 
&29Q5<DGLW.$:'&t>'&Z> t # tt. 3te8R2907Sr±fc: Jiff T 
*3<o fit, ir>i^a529050OBSpj^^ii IT, BS^S 
9##^2906£JLT, ffig^-^^it^c !HfeS:8i^Bl5 
3tM2907^^^-Y-f 2904^a^T^-T5 o 

[0 2 0 1 ] 030(A) I*. «#««ffl*300lT**>t>. L 
CD3002, ^Mir>i^ffl^fc**-^3003, -fe>-^ 
853004^Sr$tp o ** + ^£ffiJB^5B#ll, 030(B) co 
WffiH^*i"J: L CD3002i:^^r-v^-3003^S^ 

T\ !S^ t 9^^l2903(D±{C^^-Y^-2901^IdeL, 

-to±(dLCD3002dSE«$ns<fc 9(c-T5o mmyt 

tt, LCD3002^7t^fiJ^i-^ o rtUdJ:^ IFffi<£>5fe 
M«^<^5 o *JH*Mtt, "fe>*»2902*^V^ 

[0 2 0 2] rr-CH31f*«MBr«ISTfcO, *#31 0 40 
1. *J*tHA»31-0 2, ^FA^fl53l0 3, 3^151131 
0 4, SftfM-Y y^-310 5, T^xi-310 6, -fe^SS 
310 7£'££f 0 *JW8Wtt-fc>1^«fB3lO 7{c^V>^r t 

J:v\ 
[0 2 0 3] 

[0 2 0 4] *JK*W«4, »a«rlB*rH*rt^aEx.S 



[0 2 0 5] 
[BiOll¥«Sn] 

[0 1 1 *R«?«OMOSS-fe>"^olHlSSI21 



[12] 

[83] 

[04] 

[05] 

[06] 

[07] 

[08] 

[09] 

[010 

[011 

[012 

0 
[0 1 3 

0 
[0 14 
[0 15 
[016 
[0 17 

h 

[018 
[019 

^t~0 
[02 0 
[02 1 

*M"0 
[02 2 



[02 3 

[0 2 4 
[02 5 

1-0 

[02 6 

1-0 

[02 7 

[0 2 8 

1-0 

[0 2 9 
§ff<7}0 

[03 0 
§*<7>0 

[03 1 



!7|p]S§<7>fH]S§0 
KfT«»T-Offl^ifB-S-<75^Sr^i-0 

*««Ko*)l*tii^lti|iffl[H]SSoiHlK0 



*B«W^i y T-fe^lHc^TJittfcH! 
^^r^-f-0 
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101 y^ffl h^v*** 
102 

103 m^-ttifim 

104 7*h*V;d— K 

[Hi ] 
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105 V±v Mf 

106 {f^ifi|>S[E3SS 

107 V ±y b% F7^^ 

108 mm 

109 1«S 

112 mmmm» 

[B 3] 
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